Three-dimensional organization of endoplasmic reticulum in the ventral photoreceptors of Limulus.
Living Limulus ventral photoreceptor cells were injected with long chain lipophilic carbocyanine fluorescent dyes to label the endoplasmic reticulum (ER). The purpose of this study was to examine the continuity, dynamic changes, and structure of the ER in the living cell, using laser scanning confocal microscopy and three-dimensional image reconstruction. In this highly polarized neuron, three lines of evidence indicate that the ER is a continuous network extending throughout both lobes of the cell. First, injection of DiO or DiI results in the labeling of ER throughout both lobes of the cell. Second, three-dimensional image reconstruction of the optical sections reveals a dispersed membrane meshwork which may be the structure that serves to interconnect the ER in the two lobes. Third, in cells fixed before dye injection, the pattern of labeling was similar to that in living cells, indicating that vesicle transport was not responsible for the spread of dye throughout the cell. The overall organization of the ER in the photoreceptor cell is relatively stable; however, the fine structure changes over time. This dynamic process appears to represent continual reorganization of the intracellular membranes in the cell. Three morphological types of ER were observed. The ER of the light-sensitive lobe, identified by coinjection of rhodamine-phalloidin to label the microvillar actin, is characterized by a concentration of stratiform membranes interconnected by thin tubular cross-bridges. The perinuclear ER is characterized by a tangle of convoluted tubules sometimes terminating in bulbous structures. Finally, there is a fine tubular reticulum dispersed throughout the cell.